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Abstract 
&RQWDLQHUL]DWLRQLVRQHRIWKHLPSRUWDQWIDFWRUVIRU7KDLODQG¶VHFRQRPLFV
+RZHYHU IRUHFDVWVRIFRQWDLQHU WKURXJKSXWJURZWKDQGGHYHORSPHQWRI
%DQJNRN3RUW WKH VLJQLILFDQWSRUWRI7KDLODQGKDYHEHHQVFDQWDQG WKH
ILQGLQJVDUHGLYHUJHQFH0RUHRYHU WKHH[LVWLQJ OLWHUDWXUHHPSKDVL]HVRQO\
WZRIRUHFDVWLQJPHWKRGVQDPHO\ WLPHVHULHVDQGUHJUHVVLRQDQDO\VLV7KH
DLPRI WKLVSDSHU LV WRH[SORUH0XOWLOD\HU3HUFHSWURQ 0/3DQG/LQHDU
5HJUHVVLRQ IRUSUHGLFWLQJ IXWXUHFRQWDLQHU WKURXJKSXW DW%DQJNRN3RUW
)DFWRUVDIIHFWLQJFDUJRWKURXJKSXWDW%DQJNRN3RUWZHUHLGHQWL¿HGDQGWKHQ
FROOHFWHGIURP%DQNRI7KDLODQG2I¿FHRIWKH1DWLRQDO(FRQRPLFDQG6RFLDO
'HYHORSPHQW%RDUG:RUOG%DQN0LQLVWU\RI,QWHULRUDQG(QHUJ\3ROLF\DQG
3ODQQLQJ2I¿FH7KHVHIDFWRUVZHUHHQWHUHGLQWR0/3DQG/LQHDU5HJUHVVLRQ
IRUHFDVWLQJPRGHOV WKDW JHQHUDWHG D SURMHFWLRQ RI FDUJR WKURXJKSXW
6XEVHTXHQWO\WKHUHVXOWVZHUHPHDVXUHGE\URRWPHDQVTXDUHGHUURU506(
DQGPHDQDEVROXWHHUURU0$(%DVHGRQWKHUHVXOWVWKLVUHVHDUFKSURYLGHV
WKHEHVWDSSOLFDWLRQRI IRUHFDVWLQJ WHFKQLTXHZKLFK LV1HXUDO1HWZRUN±
0XOWLOD\HU3HUFHSWURQ WHFKQLTXH IRUSUHGLFWLQJFRQWDLQHU WKURXJKSXW DW
%DQJNRN3RUW
.H\ZRUGV)RUHFDVWLQJ1HXUDO1HWZRUNV0XOWLOD\HU3HUFHSWURQ0/3
/LQHDU5HJUHVVLRQ&RQWDLQHUWKURXJKSXW
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I. Introduction
7RGD\FRQWDLQHUWUDQVSRUWLVDQLPSRUWDQWWUDQVSRUWDWLRQV\VWHPLQWKHUDSLG
JURZWKRI LQWHUQDWLRQDO WUDGHHVSHFLDOO\ LQ WKHFRXQWU\GRPLQDWLQJERWK
RI LPSRUWLQJDQGH[SRUWLQJ OLNH7KDLODQG1HDUO\RIFDUJRPRYHVE\
FRQWDLQHUL]DWLRQV\VWHP7KHHFRQRPLFH[SDQVLRQLQFUHDVHV WKHYROXPHVRI
FRQWDLQHUVDW%DQJNRN3RUWDQG WKHJURZWKRI WKLVFRQWDLQHU WKURXJKSXW LV
RQHRIWKHPRVWLPSRUWDQWGHWHUPLQDQWVRIWKHODUJHLQYHVWPHQWIRUFRQWDLQHU
WHUPLQDO7KHUHIRUH WKH IRUHFDVWLQJDFFXUDF\RI WKH IXWXUH WKURXJKSXW LV
FUXFLDO WRERWKRISULYDWHVHFWRUVDQGJRYHUQPHQWRIILFHVIRUSODQQLQJDQG
PDQDJLQJWKHLUIXWXUHGHYHORSPHQW
,Q-DSDQ,QWHUQDWLRQDO&RRSHUDWLRQ$JHQF\-,&$DSSOLHGERWKWUHQG
RIFDUJRYROXPHVDQGUHODWLRQRIHFRQRPLFLQGLFHVDVSRSXODWLRQDQG*URVV
'RPHVWLF3URGXFW *'31HYHUWKHOHVV-,&$¶VZRUNKDV WKH OLPLWDWLRQ LQ
SUHVHQWLQJLQDGHTXDWHIDFWRUV WKDWZRXOGDIIHFW WKHIRUHFDVWLQJDFFXUDF\RI
FRQWDLQHUWKURXJKSXWYROXPH
1RZDGD\V%DQJNRN3RUW$XWKRULW\DSSOLHV OLQHDUUHJUHVVLRQPHWKRGDQG
WLPHVHULHVWRIRUHFDVWWKHQXPEHURIFRQWDLQHUVLQ%DQJNRN3RUW7KHIDFWRUV
DUHDGRSWHGIROORZLQJDV*'3H[FKDQJHUDWHDQGZRUOG*'37KHZHDNQHVV
RIWKLVDSSURDFKLVWKHQRQFRQVLGHUDWLRQRIWKHUHJUHVVLRQRQWKHUHODWLRQVKLS
EHWZHHQ WKH YROXPHVRI FRQWDLQHUV DQG WKH LPSRUWDQWPDFURHFRQRPLF
YDULDEOHVVXFKDVLQWHUHVWUDWHDQGLQÀDWLRQUDWH
0DQ\UHVHDUFKHUVKDYHEHHQLQWHUHVWHGLQWKHUHODWLRQVKLSEHWZHHQIDFWRUV
RIHFRQRPLFVDQGWKHYROXPHVRILPSRUWDQGH[SRUW*UHHQDZD\DQG1DP
DQDO\]HG WKHYDULRXV LQGLFDWRUVRI LQGXVWULDOL]DWLRQDQGPDFURHFRQRPLF
5DPXVHGDUHJUHVVLRQPRGHOWRDQDO\]HWKHUHODWLRQVKLSEHWZHHQWKHH[SRUWV
DQGHFRQRPLFJURZWK7KHLUVWXG\KDVFRQ¿UPHGWKHVWURQJUHODWLRQVKLSRIWKH
H[SRUWSHUIRUPDQFHDQGWKHHFRQRPLFJURZWK7KHRWKHUUHVHDUFKLVZULWWHQ
E\$KDXJDUHWDO7KH\GH¿QHGWKHPDFURHFRQRPLFYDULDEOHVIRUIRUHFDVWLQJ
VXFKDV*URZWK UDWHRI LQGXVWULDOSURGXFWLRQ LQIODWLRQ UDWH LQWHUHVW UDWH
H[FKDQJHUDWHUDWHRIUHWXUQRQVWRFNSXEOLFXQHPSOR\PHQWUDWHRLOSULFH
-,&$SS
3RUW$XWKRULW\RI7KDLODQGSS
'*UHHQZD\DQG&+1DPSS
55DPSS
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*'3DQGPRQH\VXSSO\&KRX&KXEDQG/LDQJSUHVHQWHGWKHLPSRUWDQFH
RIWKHQRQVWDWLRQDU\UHODWLRQVKLSEHWZHHQWKHYROXPHVRIFRQWDLQHUVDQGWKH
PDFURHFRQRPLFYDULDEOHV7KH\XVHGYROXPHVRIH[SRUWFRQWDLQHUVYROXPHV
RILPSRUWFRQWDLQHUVSRSXODWLRQLQGXVWULDOSURGXFWLRQLQGH[*13*13SHU
FDSLWDZKROHVDOH*'3DJULFXOWXUDO*'3 LQGXVWULDO*'3DQGVHUYLFH*'3
IRUWKHIDFWRUVLQWKHUHJUHVVLRQDQDO\VLV$VWKHFRQWULEXWLRQVRIWKHSUHYLRXV
UHVHDUFKHV7KDLODQG¶VNH\HFRQRPLFLQGLFDWRUVDIIHFWHGWRWKHH[SRUWLQJDQG
LPSRUWLQJDQGWKHQWKHPDLQHFRQRPLFLQGLFDWRUVZKLFKDUH*'3ZRUOG*'3
H[FKDQJHUDWHFRPSDUHWR86GROODUSRSXODWLRQLQÀDWLRQUDWHLQWHUHVWUDWH
DQGIXHOSULFHZHUHDSSOLHGLQWKLVUHVHDUFK
7KLVSDSHULVEDVHGRQWKHOLWHUDWXUHJDSRIWKHSUHYLRXVZRUNIURP3HQJDQG
&KX7KH\VXJJHVWHGH[SORULQJRWKHUIRUHFDVWLQJPHWKRGVZKLFKDSSO\WKH
ODWHVWWHFKQRORJLHVVXFKDVQHXUDOQHWZRUNVDUWL¿FLDOLQWHOOLJHQFHRUDGYDQFHG
GDWDPLQLQJWHFKQLTXHVWRSUHGLFWFRQWDLQHUWKURXJKSXWYROXPHV7KLVSDSHU
DSSOLHGQHXUDOQHWZRUNPRGHOIRUIRUHFDVWLQJFRQWDLQHUWKURXJKSXWYROXPHV
LQ WKHLUSDSHUDIWHU WKH\DSSOLHGVL[XQLYDULDWH IRUHFDVWLQJPRGHOV$V WKH
H[LVWLQJIRUHFDVWLQJWHFKQLTXHIRU%DQJNRN3RUWIRFXVHVRQO\OLQHDUUHJUHVVLRQ
PHWKRG WKHFRPSDULVRQRI WKHH[LVWLQJ WHFKQLTXHDQG WKHQHXUDOQHWZRUN
WHFKQLTXHLVQHFHVVDU\WR¿QGWKHPRVWDSSURSULDWHIRUSUHGLFWLQJWKHFRQWDLQHU
WKURXJKSXWDW%DQJNRN3RUW7KHUHIRUH WKHDLPRI WKLVSDSHU LV WRH[SORUH
DQGFRPSDUHWKHQHXUDOQHWZRUNVPHWKRGDQGOLQHDUUHJUHVVLRQWHFKQLTXHIRU
SUHGLFWLQJWKHFRQWDLQHUWKURXJKSXWDW%DQJNRN3RUW
7KHVWUXFWXUHRI WKLVSDSHU LVRUJDQL]HGDVIROORZV6HFWLRQUHYLHZVWKH
UHOHYDQW OLWHUDWXUH6HFWLRQSUHVHQWV WKH UHVHDUFKPHWKRGRORJ\6HFWLRQ
SUHVHQWV WKH UHVXOWVDQGJLYHVDGLVFXVVLRQRI WKH UHVXOWV)LQDOO\ VRPH
FRQFOXVLRQVDUHSURYLGHGLQ6HFWLRQ
$KDJDU<DK\D]DGHKIDUDQG3RXUQDJKVKEDQGSS
&&KDQJ&KRX&:X&KXE*6KXK/LDQJSS
ZZZERWRUWK
ZZZQHVGEJRWK
:<3HQJDQG&:&KXSS
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II. Literature Review
7KLVVHFWLRQLVGHYRWHGWRWKHYDULRXVWHFKQLTXHVRIIRUHFDVWLQJ3DUWDQG
WKHFRPSDULVRQRIIRUHFDVWLQJWHFKQLTXHV3DUW
)RUHFDVWLQJWHFKQLTXHFODVVL¿FDWLRQUHYLHZ
)RUHFDVWLQJ LV WKHSURFHVVRIPDNLQJVWDWHPHQWVDERXWHYHQWV WKDWDFWXDO
RXWFRPHVKDYHQRW\HW EHHQREVHUYHGEXW IRUHFDVWLQJZLOO HVWLPDWHRI
WKHYDOXHVDWFHUWDLQVSHFLILF WLPHV LQ WKHIXWXUH)RUHFDVWLQJVHUYHVPDQ\
SUHGLFWLQJLQIRUPDWLRQ,WFDQKHOSSHRSOHDQGRUJDQL]DWLRQVSODQQLQJLQWKH
IXWXUHDQGPDNLQJGHFLVLRQV7KHUHDUHEDVLFDOO\ WKUHHW\SHVRIIRUHFDVWLQJ
PRGHOV7LPH6HULHV&DXVHDQG(IIHFWDQG-XGJPHQWDO
1) Time series7LPHVHULHVLVDQRUGHUHGVHTXHQFHRIYDOXHVRIDYDULDEOHDW
HTXDOO\VSDFHGWLPHLQWHUYDOV7KHIDFWRUVDUHQRWDIIHFWHGIRUWKLVIRUHFDVWLQJ
EXWWKHSUHGLFWLQJGHSHQGHGRQWKHSDVWYDOXDEOHVXFKDVWKHJURZWKLQVDOH
JURVVQDWLRQDOSURGXFWRUVWRFNPDUNHWDQDO\VLV
7KHH[DPSOHRI WLPHVHULHVPHWKRGVDUH$XWRUHJUHVVLYH0RYLQJ$YHUDJH
$50$([SRQHQWLDO6PRRWKLQJ([WUDSRODWLRQ/LQHDU3UHGLFWLRQ7UHQG
(VWLPDWLRQ*URZWK&XUYHDQG%R[-HQNLQV7LPH6HULHV$QDO\VLV LVXVHG
IRUPDQ\DSSOLFDWLRQVVXFKDV(FRQRPLF)RUHFDVWLQJ6DOHV)RUHFDVWLQJ
%XGJHWDU\$QDO\VLV6WRFN0DUNHW$QDO\VLV3URFHVVDQG4XDOLW\&RQWURODQG
,QYHQWRU\6WXGLHV
2) Cause-And- Effect Model&DXVHDQGHIIHFWPRGHODVVXPHV WKDW WKH
YDULDEOH WREHIRUHFDVWHG LVH[KLELWHGE\ WKHH[SODQDWRU\UHODWLRQVKLSZLWK
RQHRUPRUHLQGHSHQGHQWYDULDEOH7KHSXUSRVHRI WKLVPRGHO LVWRGLVFRYHU
WKHIRUPRI WKHUHODWLRQVKLSDQG WRIRUHFDVW IXWXUH WKHYDULDEOH$VLPSOH
UHJUHVVLRQPRGHO FRQWDLQVRQO\RQH LQGHSHQGHQW H[SODQDWRU\YDULDEOH
;LIRUL   QVXEMHFWVDQGLVOLQHDUZLWKUHVSHFWWRERWKWKHUHJUHVVLRQ
SDUDPHWHUVDQGWKHGHSHQGHQWYDULDEOH5HJUHVVLRQ$QDO\VLVFDQEHDSSOLHGIRU
VHYHUDOSXUSRVHVLQFOXGLQJGDWDGHVFULSWLRQSDUDPHWHUHVWLPDWLRQDQGFRQWURO
/LQHDUUHJUHVVLRQDSSOLFDWLRQVDUHDGRSWHGDOPRVWHYHU\ILHOGVHQJLQHHULQJ
-6FRWW$UPVWURQJSS
60DNULGDNLV6&:KHHOZULJKWDQG5-+\QGPDQSS
SK\VLFDOVFLHQFHVHFRQRPLFVPDQDJHPHQWDQGVRRQ
7KHRWKHU WHFKQLTXHRIFDXVHDQGHIIHFWPRGHO LVQHXUDOQHWZRUN7KLV
PHWKRG LVXVHG IRUPDQ\DSSOLFDWLRQV VXFKDV ILQDQFLDO H[FKDQJH UDWH
ZDWHUÀRZLQYHQWRU\GHPDQGLQJDQGVRRQ7KH¿UVWUHVHDUFKDGRSWVQHXUDO
QHWZRUNVPHWKRG IRUZHDWKHU IRUHFDVWLQJ7KHPDLQ FKDUDFWHULVWLFRI
QHXUDOQHWZRUNLV WKHDELOLW\ WR OHDUQIURPHQYLURQPHQWDQGWR LPSURYHLWV
SHUIRUPDQFHWKURXJKOHDUQLQJ
0XOWLOD\HUSHUFHSWURQV0/3VDUHIHHGIRUZDUGQHXUDOQHWZRUNVDQGWUDLQ
ZLWKWKHVWDQGDUGEDFNSURSDJDWLRQDOJRULWKP0/3DUHVXSHUYLVHGQHWZRUNV
WKHQ WKH\ OHDUQKRZ WR WUDQVIRUP LQSXWGDWD LQWRDGHVLUHG UHVSRQVHDQG
ZLGHO\XVHGIRUPRGHOLQJSUHGLFWLRQSUREOHPV
7KH5DGLDO%DVLV )XQFWLRQ 5%) LV D FODVVLILFDWLRQ DQG IXQFWLRQDO
DSSUR[LPDWLRQSDUDGLJPGHYHORSPHQWE\0-'3RZHOO,WFRQVLVWVRIWZR
OD\HUVZKRVHRXWSXWQRGHVIRUPDOLQHDUFRPELQDWLRQRIWKHEDVLVRUNHUQHO
IXQFWLRQFRPSXWHGE\WKHKLGGHQOD\HUQRGHV
3) Judgmental Forecasting7KLVPRGHOGRHVQRWUHTXLUHGDWDLQWKHVDPH
PDQQHUDVTXDQWLWDWLYH IRUHFDVWLQJPHWKRGVDQG LVPDLQO\ WKHSURGXFWRI
MXGJPHQWDQGDFFXPXODWHGNQRZOHGJH(VWLPDWLQJPHWKRG WKDW UHOLHVRQ
H[SHUWKXPDQ MXGJPHQWFRPELQHVZLWKD UDWLQJVFDOH LQVWHDGRIRQKDUG
PHDVXUDEOHDQGYHUL¿DEOHGDWD
4XDOLWDWLYH WHFKQLTXHV FDQEHXVHG LQ DZLGH UDQJHRI FLUFXPVWDQFHV
,QVRPHFDVHVTXDQWLWDWLYH WHFKQLTXHVFDQQRWEHXVHGHJZKHQ WKHSDVW
LQIRUPDWLRQDERXWWKHYDOXHVEHLQJIRUHFDVWGRHVQRWH[LVW
)RUH[DPSOHIRUDQHZSURGXFWWKHUHDUHQRSDVWGDWDRQVDOHVRQZKLFKWR
EDVHHVWLPDWHVRIIXWXUHVDOHV
7KHVHDUHRIWHQXVHGLQEXVLQHVVDUHDQDORJGHOSKLPHWKRGGLIIXVLRQ3(57
3HUIRUPDQFH(YDOXDWLRQ5HYLHZ7HFKQLTXHDQGVXUYH\4XDOLWDWLYHPHWKRGV
FRQVLVWRIWKUHHNLQGVRIGDWDDUHRSHQHQGLQWHUYLHZVGLUHFWREVHUYDWLRQDQG
ZULWWHQGRFXPHQWV
'&0RQJRPHU\($3HDNDQG**9LQLQJSS
+&-+XDQG+(5RRWSS
6+D\NLQSS
'06NDSXUDSS
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SS
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2. The comparison of Traditional and Neural Networks forecasting
7UDGLWLRQDO RU OLQHDU IRUHFDVW WHFKQLTXHV KDYH EHHQ XVHG LQPDQ\
DSSOLFDWLRQV7KHVH WHFKQLTXHV DUH HDV\ WR GHYHORS DQG LPSOHPHQW
7UDGLWLRQDOPHWKRGV LQFOXGH7LPH6HULHV5HJUHVVLRQ0RYLQJ$YHUDJH
0$$XWRUHJUHVVLYH,QWHJUDWHG0RYLQJ$YHUDJH$5,0$([SRQHQWLDO
6PRRWKLQJDQGVRRQ
1HXUDOQHWZRUNLVRQHRIFDXVHDQGHIIHFWPRGHO7KHSRZHUDQGXVHIXOQHVV
RIDUWL¿FLDOQHXUDOQHWZRUNVIRUIRUHFDVWLQJDSSOLFDWLRQVDUH¿QDQFLDOZDWHU
ÀRZH[FKDQJHUDWHVWRFNPDUNHWDQGVRRQ
7KHFRPSDULVRQRI1HXUDO1HWZRUNVDQGWUDGLWLRQDOIRUHFDVWLQJPHWKRGVDUH
DSSOLHGIROORZLQJDVIRUHFDVWLQJWKHSHUIRUPDQFHRILQYHQWRU\PDQDJHPHQW
ULYHU IORZ IRUHFDVWLQJ SUHGLFWLRQDERXW LQYHVWPHQWRSSRUWXQLWLHV
SUHGLFWLRQ IRU%DQN3HUIRUPDQFH HYDOXDWLRQRI WKHFDSLWDO VWUXFWXUH
IRUHFDVWLQJZDWHUGHPDQGLQJZDWHUWHPSHUDWXUHDQG¿QDQFLDOWLPHVHULHV
IRUHFDVWLQJVKRZQLQ7DEOH7KHUHVXOWVRIWKHSDVWUHVHDUFKVKRZWKDW
$11SHUIRUPHVEHWWHUWKDQWUDGLWLRQDOIRUHFDVWLQJ
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III. Research Methodology
7KLV VHFWLRQ IRFXVHV RQ WKH SURFHVV RI WKLV UHVHDUFK7KH UHVHDUFK
PHWKRGRORJ\LVGLYLGHGLQWRIRXUVWHSVDVIROORZV
6WXG\IDFWRUVLQÀXHQFLQJFRQWDLQHUWKURXJKSXW
7KH IDFWRUVDUH VHOHFWHG IURP WKH UHVXOWVRI UHVHDUFKHVDV*UHHQZD\
5DPDQG&KRX&KXEDQG/LDQJ7KHRWKHUVDUH7KDLODQG¶V(FRQRPLF
LQGLFDWRUVDQGERWKRILPSRUWLQJDQGH[SRUWLQJIDFWRUV
2. Collect data from Yr 1999-2010
1) Dependent factors1XPEHURI&RQWDLQHU LQ%DQJNRN3RUW ,PSRUWLQJ
DQG([SRUWLQJ
2) Independent factors*'3ZRUOG*'3H[FKDQJHUDWHFRPSDUHWR86
GROODUSRSXODWLRQLQÀDWLRQUDWHLQWHUHVWUDWHDQGIXHOSULFH
7KHGDWDFROOHFWVLQ\HDUVPRQWKVRUVHWV7KHVRXUFHVRIGDWD
DUH IURP%DQNRI7KDLODQG2IILFHRI WKH1DWLRQDO(FRQRPLFDQG6RFLDO
'HYHORSPHQW%RDUG:RUOG%DQN0LQLVWU\RI,QWHULRUDQG(QHUJ\3ROLF\DQG
3ODQQLQJ2I¿FH
3. Analyze and select the appropriate method for forecasting the container volume
1) MLP
0XOWLOD\HUSHUFHSWURQ0/3LV WKHPRVWFRPPRQW\SHRIQHXUDOQHWZRUN
XVHGIRUVXSHUYLVHGSUHGLFWLRQ0XOWLOD\HUSHUFHSWURQQHWZRUN LV WKHPRVW
SRSXODUQHXUDOQHWZRUN W\SH7KHEDVLFXQLW QHXURQRI WKHQHWZRUN LVD
SHUFHSWURQ7KLVLVDFRPSXWDWLRQXQLWZKLFKSURGXFHVLWVRXWSXWE\WDNLQJD
OLQHDUFRPELQDWLRQRIWKHLQSXWVLJQDOVDQGE\WUDQVIRUPLQJWKLVE\DIXQFWLRQ
FDOOHGDFWLYLW\IXQFWLRQ
*UHHQZD\DQG1DP
5DP
&KRX&KXEDQG/LDQJ
/LSPDQ
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)LJXUH!7KH0XOWLOD\HU3HUFHSWURQ1HXUDO1HWZRUN0RGHO
Parameter of MLP
,QSXWQRGHQRGHVLQSXWV
+LGGHQQRGHVIROORZLQJDVLQSXWRXWSXW
2XWSXWQRGH
(SRFK 
/HDUQLQJUDWH 
0RPHQWXP 
$FWLYDWLRQIXQFWLRQ 6LJPRLG
The process of training and testing for forecasting container throughput at 
Bangkok port
6WHS6HWSDUDPHWHU
6WHS5HDGLQSXW
6WHS5HDGZHLJKWLQSXWDQGKLGGHQ
6WHS5HDGZHLJKWKLGGHQDQGRXWSXW
6WHS&RPSXWDWLRQLQSXWDQGKLGGHQ
6WHS&RPSXWDWLRQKLGGHQDQGRXWSXW
2) Linear Regression
/LQHDUUHJUHVVLRQDQDO\VLVLVDWHFKQLTXHIRUPRGHOLQJWKHOLQHDUUHODWLRQVKLS
EHWZHHQ WZRRUPRUHYDULDEOHV ,W LVRQHRI WKHPRVWZLGHO\XVHGRIDOO
VWDWLVWLFDOPHWKRGV,QEDQNLQJDQG¿QDQFHOLWHUDWXUHUHJUHVVLRQDQDO\VLVLVD
YHU\FRPPRQPHWKRGXVHGWR¿QGWKHGHWHUPLQDQWVRIEDQNSHUIRUPDQFH7KH
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JHQHUDOOLQHDUUHJUHVVLRQPRGHOZLWKQRUPDOHUURUWHUPVVLPSO\LQWHUPVRI
;YDULDEOHVLVVKRZQLQ(TXDWLRQ
 Yi ȕ0ȕ1Xi1ȕ2Xi2ȕp-1 + Xi,p-1İi   
ZKHUHȕ0  ȕ1ȕp-1DUHSDUDPHWHUVXi1ȕp-1DUHXQNQRZQFRQVWDQWV
İi DUHLQGHSHQGHQW1ı2
L «Q
7KHQ WKHGDWDDQGSDUDPHWHUVZHUHVHW LQDVRIWZDUHFDOOHG:HND
7KLVVRIWZDUHZDVFUHDWHGE\UHVHDUFKHUVDW WKH8QLYHUVLW\RI:DLNDWR LQ
1HZ=HDODQG:HNDFRQWDLQV WRROV IRUGDWDSUHSURFHVVLQJFODVVLILFDWLRQ
UHJUHVVLRQ FOXVWHULQJ DVVRFLDWLRQ UXOHV DQGYLVXDOL]DWLRQ%RWK0/3
DQG/LQHDU5HJUHVVLRQDUHDYDLODEOH LQ:HND$QHXUDOQHWZRUNPRGHOIRU
IRUHFDVWLQJDUHLQFOXGHGWUDLQLQJRUOHDUQLQJDQGWHVWLQJPRGH7KHWUDLQLQJVHW
LVXVHGWREXLOGWKHQHWZRUNPRGHOE\KLVWRULFDOGDWDDQGWKHQWKHIRUHFDVWLQJ
DELOLW\RI WKHQHWZRUN LVHYDOXDWHG IURP WKH WHVW VHW'XULQJ WKH WUDLQLQJ
SURFHVVDQRYHUDOOHUURUPHDVXUH LVPLQLPL]HG WRJHW WKHHVWLPDWHVRI WKH
SDUDPHWHUVRIWKHPRGHOVZKLFKDUHWKHFRQQHFWLQJZHLJKWVRIWKHQHWZRUN
7KLVUHVHDUFKKDVXVHGGDWDVHWZKLFKLVDSSURSULDWHWREXLOGDFRQFUHWH
QHXUDOQHWZRUNPRGHO7KHUHOLDELOLW\RIYDULDEOHVFDQEHLQFUHDVHGE\XVLQJ
WKHXSGDWHGYDULDEOHVWRUXQWKHPRGHOIRUFRQWDLQHU WKURXJKSXWSUHGLFWLRQ
)XUWKHUPRUHWLPHKRUL]RQPD\EHGLYLGHGLQWRTXDUWHUVRUPRQWKVIRUKLJKHU
DFFXUDF\
(YDOXDWHRIWKH$FFXUDF\0HDVXUHPHQWDQG&RUUHODWLRQ&RHI¿FLHQW
7KHUH DUH VHYHUDO VWDWLVWLFDOPHWKRGV DYDLODEOH WR HYDOXDWH IRUHFDVW
SHUIRUPDQFH7KHFRPPRQO\XVHG IRUHFDVWDFFXUDF\PHDVXUHVDUH0HDQ
(UURU0(06(0HDQVTXDUHGHUURU506(5RRWPHDQVTXDUHGHUURU
0$3(0HDQDEVROXWHSHUFHQWDJHHUURUDQGVRRQ
7KHVFRSHRI WKLVZRUN LV IRUHFDVWLQJ WKHFRQWDLQHU WKURXJKSXWRQO\DW
%DQJNRN3RUW
7ZR WHFKQLTXHVZHUH VHOHFWHG WRDSSO\ LQ WKLV UHVHDUFK WKH URRWPHDQ
VTXDUHGHUURU506(DQGWKHPHDQDEVROXWHHUURU0$(7KHVHDFFXUDF\
PHDVXUHPHQWVWHFKQLTXHVFDQEHXVHGWRGHWHUPLQHKRZZHOO WKHRXWSXW¿WV
WKHGHVLUHGRXWSXWEXWLWGRHVQ¶WQHFHVVDULO\UHÀHFWZKHWKHUWKHWZRVHWVRI
0DNULGDNLVHWDO
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GDWDPRYHLQWKHVDPHGLUHFWLRQ)RULQVWDQFHE\VLPSO\VFDOLQJWKHQHWZRUN
RXWSXW WKH06(FDQEHFKDQJHGZLWKRXWFKDQJLQJWKHGLUHFWLRQDOLW\RI WKH
GDWD7KHHTXDWLRQVRIURRWPHDQVTXDUHGHUURU506(DQGPHDQDEVROXWH
HUURU0$(DUHVKRZQDVIROORZV
         
         
1RWH\DQGǔDUH WKHDFWXDODQG WKHSUHGLFWHGYDOXHVRI WKH WLPHVHULHV
LQSHULRG L UHVSHFWLYHO\2EYLRXVO\ERWKRIPHDVXUHVDUHSRVLWLYH LQYDOXH
DQGWKHVPDOOHU WKHYDOXHREWDLQHGIRUHDFKRI WKHPHDVXUHVFDOFXODWHG WKH
EHWWHUWKHSHUIRUPDQFHRIWKHIRUHFDVWLQJPHWKRG7KHFRUUHODWLRQFRHI¿FLHQW
PHDVXUHVWKHVWUHQJWKDQGWKHGLUHFWLRQRIDOLQHDUUHODWLRQVKLSEHWZHHQWZR
YDULDEOHV
7KHTXDQWLW\ r FDOOHG WKH linear correlation coefficientPHDVXUHV WKH
VWUHQJWKRIWKHDQDO\VLV7KHYDOXHRIrLVEHWZHHQr7KHDQG±
VLJQVDUHXVHGIRUSRVLWLYHFRUUHODWLRQVDQGQHJDWLYHFRUUHODWLRQVUHVSHFWLYHO\
IV. Results and Discussion
7KLVVHFWLRQSUHVHQWV WKHUHVXOWVRI WKHQHXUDOQHWZRUNPRGHODQG OLQHDU
UHJUHVVLRQIRUIRUHFDVWLQJFRQWDLQHU WKURXJKSXWDQGJLYHV WKHGLVFXVVLRQRI
WKHUHVXOWV7KHUHVXOWVIURPWKHPRGHODUHVKRZQLQ)LJXUHLOOXVWUDWLQJWKH
DFWXDODQGSUHGLFWHGQXPEHURIFRQWDLQHU WKURXJKSXWYROXPHV LQPRQWKO\
RUGHU7KHWUHQGRIWKHFRQWDLQHUWKURXJKSXWKDGJRQHXSVLQFHXQWLOWKH
\HDUWKHWUHQGVHHPVWRJRGRZQEHFDXVHRI WKHHIIHFWRI WKHZRUOG¶V
HFRQRPLFFULVLV
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)LJXUH!7KHFRPSDULVRQRIDFWXDODQGSUHGLFWHGFRQWDLQHU
WKURXJKSXWYROXPHVRI%DQJNRNSRUWXQLW7(8
:KHQXVLQJWKHERWKRI0/3DQG/LQHDU5HJUHVVLRQWHFKQLTXHWRSUHGLFW
FRQWDLQHU WKURXJKSXWYROXPHV WKH IDFWRUVGLVFXVVHG LQ6HFWLRQ ,,,ZHUH
DQDO\]HGWR¿QGWKHUHODWLRQVKLSRIWKHIDFWRUVWRWKHQXPEHURIH[SRUWLQJDQG
LPSRUWLQJ)URPWKHDQDO\VLV WKHZRUOG¶V*'3LQWHUHVWUDWHH[FKDQJHUDWH
SRSXODWLRQDQGLQWHUHVWUDWHDIIHFWWRWKHH[SRUWYROXPHV2QWKHRWKHUKDQG
IXHOSULFHDQGLQWHUHVWUDWHDIIHFWWRWKHFRVWRISURGXFWLRQVZKLFKPHDQWKH
IDFWRUVJLYHLPSDFWWRWKHYROXPHVRILPSRUWLQFOXGLQJLQWHUHVWUDWHH[FKDQJH
UDWHSRSXODWLRQ LQIODWLRQUDWH IXHOSULFHDQG*'3$SSO\LQJWKHVHIDFWRUV
LQWKHQHXUDOQHWZRUNVIRUSUHGLFWLQJLPSRUWDQGH[SRUWFRQWDLQHUYROXPHV
WKHSUHGLFWHGFRQWDLQHU WKURXJKSXWYROXPHVDUHSUHVHQWHG LQ7DEOH7KH
&RUUHODWLRQFRHIILFLHQW LV WKHYDOXHWKDWVKRZUHODWLRQEHWZHHQIDFWRUVZLWK
YROXPHRIFRQWDLQHUVXFKDV0/3 DQG/LQHDU5HJUHVVLRQ 
GHVFULEHGLQ7DEOH
7DEOH!3HUIRUPDQFHRIIRUHFDVWLQJQXPEHURIFRQWDLQHU
,WHP 0/3 /LQHDU5HJUHVVLRQ
&RUUHODWLRQFRHI¿FLHQW  
0HDQDEVROXWHHUURU0$(  
5RRWPHDQVTXDUHGHUURU506(  
7RWDO1XPEHURI,QVWDQFH  
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V. Conclusion
,W LVYHU\LPSRUWDQWIRU WKHJRYHUQPHQWERG\DQGSULYDWHRUJDQL]DWLRQVWR
SUHGLFW WKHYROXPHVRIFRQWDLQHU WKURXJKSXWDW%DQJNRN3RUW7KHIRUHFDVW
QXPEHUZLOOHQDEOH%DQJNRN3RUW$XWKRULW\PDQDJHDQGGHYHORSWKHPDLQ
LQIUDVWUXFWXUHVDQGHTXLSPHQWVIRUVXSSRUWLQJWKHFRXQWU\¶VFRPSHWLWLYHQHVV
0RUHRYHU%DQJNRN3RUW$XWKRULW\ZLOO EH DEOH WR FRRSHUDWHZLWK WKH
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